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(54) Bail tripping device for spinning reel 

(57) Bail tripping device, for stably braking spinning 
reel rotors regardless of fluctuations in the shifting of the 
shifting member. The bail tripping device (1 8) returns the 
bail arm (1 7) from the line-releasing position to the line- 
winding position in cooperation with the rotor (3) rotating 
in the line-winding direction, and includes a shifting 
mechanism, a switching member (52), and a braking 
member (65). The shifting mechanism includes a shift- 
ing member (51) that is provided in the rotor (3) and 
shifts, when the bail arm (17) pivots, between a first po- 
sition and a second position, the shifting member (51) 
having a first end (51a) which rotatively engages with a 
position near the pivot centre of the bail arm (17), and 
a second end (51 c) that protrudes toward a front portion 
of the reel body (2) facing the rotor (3) when the shifting 
member (51) is in the second position. When the rotor 
(3) rotates in line-winding direction, the switching mem- 
ber (52) contacts the second end of the shifting member 
(51 c) and shifts the shifting member (51 ) toward the first 
position. The braking member (65) is arranged at the 
front of the reel body (2), and the protruding second end 
(51c) of the shifting member (51 ) in the second position 
can contact its peripheral surface (65a). 
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Description 

BACKGROUND OF THE INVENTION 

Technical Field 5 

[0001] The present invention relates to bail tripping 
devices; more particularly, to spinning reel bail tripping 
devices for returning the bail amn-fitted to allow for piv- 
oting between line-winding and line-releasing positions, w 
on the rotor mounted rotatively to the reel body of spin- 
ning reels -from the line-releasing position to the line- 
winding position in cooperation with rotor rotation in the 
line-winding direction. 

15 

Descnption of Related Art 

[0002] In general, spinning reel rotors are equipped 
with a bail arm for guiding fishing line to the spool. The 
bail arm can assume a line-winding position, in which 20 
the fishing line is circumferentially guided onto the spool 
when the fishing line is being taken up, and a line-re- 
leasing position, in which the bail arm is flipped over 
from the line-winding position so that it does not get in 
the way when th© fishing line is reeled out from the 25 
spool. The rotor is provided with a bail tripping device, 
which sustains the bail arm in the line-winding position 
and the line-releasing position, and restores the bail arm 
from the line-releasing position to the line-winding posi- 
tion in cooperation with rotor rotation in the line-winding 30 
direction. 

[0003] As a conventional bail tripping device, the de- 
vice disclosed in Japanese Laid-Open Pat. App. No, 
10-4839 is known. This device includes: a toggle spring, 
fitted to the rotor, whose tip is interlocked with the bail 35 
arm in vicinity of its pivotal center; a shifting member the 
tip of which is interlocked with the bail arm in the vicinity 
of its pivotal center, and the base end of which shifts 
back and forth in the reel body orientation; and a switch- 
ing protrusion furnished on the reel body for contact with 40 
the shifting member. The toggle spring toggles the bail 
arm between and urges it into two positions, and retains 
the bail arm in the two positions. When the bail arm is 
pivoted into the line-releasing position, the shifting 
member retreats into a position in contact with the 4s 
switching protrusion. Then, when the rotor rotates in the 
line-winding direction, the shifting member comes into 
contact with the switching protrusion and is advanced: 
the toggle spring contracts due to the advancement, and 
the bail arm is returned into the line-winding position by so 
the toggle spring. 

[0004] When fishing line is reeled out by casting a 
spinning reel thus, reverse rotation of the rotor is 
blocked; and after catching the fishing line with the thick 
of the index finger, the bail arm is tripped into the line- 55 
releasing position. At this time the rotor is turned to bring 
the line roller at the one junction of the bail ann and the 
bail up toward the fishing rod, to make it easy to catch . 



the fishing line with the finger Then, in the course of 
flinging down the fishing rod, the index finger is released 
from the fishing line, and the tackle's arrival on the water 
is awaited. After the tackle has hit the water and the tack- 
le has submerged suitably, the handle is reeled slightly 
and the bail tripping mechanism returns the bail arm into 
the line-winding position. 

[0005] When fishing line reels out following a cast or 
under the weight of the tackle during trolling, an opera- 
tion known as "feathering" is carriedto keep the line from 
getting out of control: after the bail arm has been tripped 
into the line-releasing position, the leading rim of the 
spool is pressed with the tip of the index finger, and the 
thick of the index finger is brought into contact with the 
fishing line. At the time, the rotor is turned into a position 
in which the bail arm does not get in the way. 
[0006] With conventional spinning reels, when the bail 
arm is In the line-releasing position if counter-rotation is 
blocked by a counter-rotation check mechanism, the ro- 
tor will not rotate in the line reel-out direction. Neverthe- 
less, sometimes the rotor turns in the line reel-in direc- 
tion. Lately in order to achieve high take-up efficiency 
the rotational balance of rotors has been Improved, 
which has made them light and made them spin easily. 
Therefore, in spinning reels having improved rotational 
balance rotation briefly in the tine-winding direction is 
likely. When the rotor turns, though the rotor has been 
turned into rotational phases suitable for casting or 
feathering respectively, the rotor rotational phase is lia- 
ble to deviate. 

[0007] In order to prevent this, in conventional config- 
urations a braking member that comes into contact with 
the reel body and brakes the rotor is fitted to the shifting 
member When the shifting member shifts into contact 
position, the braking member comes Into contact with 
the front surface of the reel body and is compressed, 
braking the rotor. Thus elastically braking the rotor when 
the bail is tripped prevents the rotor from turning, and 
meanwhile the rotor can be turned in the line-winding 
direction as needed. 

[0008] In the foregoing conventional configuration, 
the shifting-member-attached braking member coming 
into contact with the reel body and being compressed 
brakes the rotor Therefore, the amount by which the 
braking member is compressed fluctuates with front- 
rear variation in the shifting member contact position 
due to manufacturing tolerances or margin of error in 
attachment. Fluctuations in the amount of compression 
vaty the braking force on the rotor, such that the rotor is 
not stably braked. 

SUMMARY OF THE INVENTION 

[0009] An object of the present invention is, in a spin- 
ning reel bail tripping device wherein the rotor when in 
the line-releasing position Is brakable, to enable the ro- 
tor to be braked stably regardless of fluctuations in the 
amount by which the shifting member shifts. 
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[001 0] According to a first aspect of the present inven- 
tion. a spinning reel bail tripping device for returning a 
bail arm. which can be pivoted between a line-winding 
position and a line-releasing position and is attached to 
a rotor mounted rotatively to a reel body of a spinning 
reel from the line-releasing position to the line-winding 
position when the rotor rotates in line-winding direction, 
includes a shifting mechanism, a switching member 
and a bralcing member. The shifting mechanism in- 
cludes a shifting member that is provided in the rotor 
and shifts, when the bail ami pivots, between a first po- 
sition corresponding to the line-winding position and a 
second position corresponding to the line-releasing po- 
sition, the shifting member having a first end which ro- 
tatively engages with a position near the pivot center of 
the bail arm, and a second end that protrudes toward a 
front portion of the reel body facing the rotor when the 
shifting member is in the second position. The switching 
member is arranged at the front of the reel body, and, 
when the rotor rotates in line-winding direction, the 
switching member contacts the protruding second end 
of the shifting member in the second position, shifting 
the shifting member toward the first position. The brak- 
ing member is arranged at the front of the reel body, and 
has a braking surface provided with an even peripheral 
surface over at least a portion of its circumference, 
wherein the protruding second end of the shifting mem- 
ber in the second position can contact the braking sur- 
face. 

[0011] When the bail arm is tripped with this bail trip- 
ping device from the line-winding position to the line- 
releasing position, the second end of the shifting mem- 
ber contacts the front surface of the braking member 
and then shifts into the second position while contacting 
the even braking surface provided on the periphery of 
the braking member. As a result, the rotor is braked. In 
this braking state, th e second end of the shifting member 
contacts the braking surface provided on the peripheral 
surface of a braking member, so that when the position 
of the shifting member shifts (that is, when the second 
position shifts), the second end of the shifting member 
still contacts the braking member. Therefore, the rotor 
can be braked gently, regardless of the shifting of the 
shifting member. 

[0012] According to a second aspect of the present 
invention, in a spinning reel bail tripping device as in the 
first aspect, the first end of the shifting member is bent 
toward a vicinity of the pivoting center of the bail amri so 
as to be oriented substantially in parallel to the pivot ax- 
is, the second end is bent toward a rotation axis of the 
rotor, and between the first end and the second end, the 
shifting member is arranged substantially in parallel to 
a rotation axis of the rotor. The first end is rotatively en- 
gaged with the bail arm, and the second end is shiftably 
engaged with the rotor. With this configuration, when the 
bail arm pivots, the first end of the shifting member, 
which is oriented substantially in parallel to the pivot axis 
and engaged with the bail arm, swings around the pivot 
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axis. Thus, the second end of the pivot member, which 
is engaged with the rotor and points toward the rotation 
axis of the rotor, shifts horizontally. By engaging the 
hook-shaped first end of the shifting member with the 

5 bail arm and engaging the second end shiftably with the 
rotor, the pivoting motion of the bail arm can be convert- 
ed in a straightforward manner to a linear horizontal mo- 
tion of the second end of the shifting member 
[0013] According to a third aspect of the present in- 

10 vention, in a spinning reel bail tripping device as in the 
first or second aspect, an end surface of the second end 
of the shifting member is rounded. With this configura- 
tion, the end surface of the shifting member that con- 
tacts the braking member is rounded, so that the shifting 

IS member can be shifted smoothly while contacting the 
braking member 

[0014] According to a fourth aspect of the present in- 
vention, in a spinning reel bail tripping device as in any 
of the first lo third aspects, the shifting mechanism in- 

20 eludes a toggle spring mechanism, one end of which en- 
gages rotatively with the bail arm, the toggle spring 
mechanism toggling and biasing the bail arm into the 
line-winding position and the line-releasing position. 
With this configuration, the bail arm can be held reliably 

25 in the two positions. 

[001 5] According to a fifth aspect of the present inven- 
tion, in a spinning reel ball tripping device as in any of 
the first to fourth aspects, the switching member has a 
first oblique surface whose leading side with respect to 

30 a line-winding rotation of the rotor protrudes further from 
the front of the reel body towards the rotor than its trail- 
ing side. With this configuration, when the rotor starts to 
rotate in the line-winding direction, the shifting member 
contacts the first oblique surface of the switching mem- 

35 ber and is gradually pushed toward the rotor, returning 
the bail arm to the line-winding position. Thus, the bail 
arm can be smoothly restored to the line-winding posi- 
tion by the first oblique surface. 

[0016] According to a sixth aspect of the present in- 
40 vention, in a spinning reel bail tripping device as in tT^e 
fifth aspect, the switching member further has a second 
oblique surface, formed in continuation with the protrud- 
ing portion of the first oblique surface, the second ob- 
lique surface receding from the protruding portion of the 
45 first oblique surface towards the leading side with re- 
spect to the line-winding rotation of the rotor. With this 
configuration, a second oblique surface Is provided, ar- 
ranged at an angle to the first oblique surface. By form- 
ing this second oblique surface, when the rotor is rotated 
50 in the direction rolling off line and the shifting member 
contacts the switching member, the shifting member is 
smoothly guided by the second oblique surface, and is 
less easily damaged. 

[0017] According to a seventh aspect of the present 
55 invention, in a spinning reel bail tripping device as in any 
of the first to sixth aspects, the braking member is a sub- 
stantially annular elastic member with a rectangular 
cross section, that can be contacted by the shifting 



EP 1 149 529 A1 



OCID: ^EP n49529A1 I > 



3 



I • 



5 

member and is provided at the front of the reel body. 
With this configuration, it is possible to extend the range 
of rotational orientations in which the rotor can be 
braked. 

[0018] From the following detailed description in con- 5 
junction with the accompanying drawings, the foregoing 
and other objects, features, aspects and advantages of 
the present invention will become readily apparent to 
those skilled in the art. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[001 9] 

Fig. 1 is a left-side view of a spinning reel in which 
one embodiment of the present invention is adopt- 
ed; 

Fig. 2 is a partly in sectional view of the Fig. 1 spin- 
ning reel; 

Fig. 3A and 3B is an overhead oblique view of a first 
rotor arm with its cover removed, on the spinning 
reel rotor; 

Fig. 4 is an enlarged fragmentary sectional view of 
the first rotor arm; 

Fig. 5 is an elevational view of a section of the reel 
body, illustrating the bail tripping mechanism; 
Fig. 6 is a partial underside view of the reel body, 
illustrating the bail tripping mechanism; 
Fig. 7A and 7B are views corresponding to Fig. 3A 
and 3B, of another embodiment of the present in- 
vention; 

Fig. 8 is a view corresponding to Fig. 5, of another 
embodiment of the present invention; and 
Fig. 9 is a view corresponding to Fig. 6, of another 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0020] As shown in Fig. 1, a spinning reel in accord- 40 
ance with an embodiment of the present invention in- 
cludes a handle 1 , a reel body 2 rotatlvely supporting 
the handle 1 , a rotor 3, and a spool 4. The rotor 3 is 
rotatively supported at the front of the reel body 2. The 
fishing line is wound around the outer peripheral surface 
of the spool 4, which is disposed at the front of the rotor 
3 and can be shifted back and forth. 
[0021] The reel body 2 includes a reel body 2a pro- 
vided with a space inside and a lid member 2b mounted 
detachably to the reel body 2a, shutting the space In the so 
reel body 2a. 

[0022] The reel body 2a is made, for example, of a 
magnesium alloy, and is formed in one piece with a T- 
shaped rod attachment leg 2c extending horizontally at 
the top of the reel body 2a. As shown in Fig. 2, the space ss 
in the reel body 2a accommodates a rotor driving mech- 
anism 5 transmitting the rotation of the handle 1 to rotate 
the rotor 3, and an oscillation mechanism 6 for winding 
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up the fishing line uniformly by shifting the spool 4 back 
and forth. A circular flange portion 2d and a cylindrical 
portion 2e are formed on the front of the reel body 2a 
and the lid member 2b. The cylindrical portion 2e is open 
to the front and its diameter is smaller than that of the 
flange portion 2d. As shown in Fig. 5, the cross section 
of the cylindrical portion 2e Is D-shaped, like a dented 
circle. 

[0023] The lid member 2b Is made, for example, of a 
magnesium alloy, and screwed at three locations to the 
reel body 2a. As shown in Figs. 5 and 6, a switching 
member 52 is mounted detachably to the flange portion 
2d at the portion where the reel body 2a and the lid mem- 
ber 2b can be taken apart. 

[0024] As shown in Fig. 2, the rotor driving mecha- 
nism 5 includes a handle shaft 10, a face gear 11 and a 
pinion gear 12. The face gear 11 rotates together with 
the handle shaft 10, on which the handle 1 is mounted 
non-rotatively. The pinion gear 12 meshes with the face 
gear 11. The pinion gear 12 Is tubular. Its front portion 
1 2a penetrates the center of the rotor 3, and is fixed with 
a nut 1 3 to the rotor 3. The middle and the rear end (with 
respect to the axial direction) of the pinion gear 12 are 
rotatively supported by bearings 1 4a and 1 4b In the reel 
body 2. 

[0025] The oscillating mechanism 6 shifts the spool 4 
back and forth, shifting back and forth the spool shaft 

15 to which the center of the spool 4 is coupled via a 
drag mechanism 71 . 

Rotor Configuration 

[0026] As shown in Fig. 2, the rotor 3 includes a rotor 
unit 1 6, a bail arm 1 7, and a ball tripping mechanism 18. 
The bail arm 1 7 is disposed to the front of the rotor unit 

16 and is pivotable between a line-releasing position 
and a line-winding position. The ball tripping mechanism 
1 8 is mounted to the rotor unit 1 6 and is for returning the 
bail arm 17 into the line-winding position. 

[0027] The rotor unit 1 6 Includes a cylindrical portion 
30, a first rotor amn 31 and a second rotor anm 32. The 
cylindrical portion 30 is attached to the reel body 2a and 
can rotate freely around the spool axis 15. The first rotor 
arm 31 and the second rotor arm 32 are arranged in op- 
position to one another on the sides of the cylindrical 
portion 30. The cylindrical portion 30, the first rotor arm 
31 and the second rotor ann 32 can be made, for exam- 
ple, of an aluminum alloy, and are formed In one piece. 
[0028] A front wall 33 Is formed at the front of the cy- 
lindrical portion 30, and a boss portion 33 is formed in 
the center of this front wall 33. A through hole is formed 
in the center of the boss portion 33, and the front end 
1 2a of the pinion gear and the spool shaft 1 6 are passed 
through this through hole. The nut 13 Is provided to at- 
tach the rotor 3 to the front of the front wall 33. 
[0029] As shown In Figs. 2 to 4, the first and second 
rotor amns 31 and 32 respectively include first and sec- 
ond connection portions 31a and 32a arranged at a pe- 
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ripheral surface at the rear of the cylindrical portion 30, 
first and second arm portions 31b and 32b curving out 
and extending frontward fronn the first and second con- 
nection portions 31 a and 32a, and first and second cov- 
er members 31c and 32c covering the outer portions of 
both the two connection portions 31a and 32a and the 
two arm portions 31 b and 32b. The first and second con- 
nection portions 31 a and 32a are formed in smooth cir- 
cumferential continuation of the cylindrical portion 30. 
[0030] The first and second arm portions 31 b and 32b 
are formed in smooth continuation of the first and sec- 
ond connection portions 31 a and 32a, and extend front- 
ward, keeping a certain distance to the cylindrical por- 
tion 30. The first and second arm portions 31b and 32b 
form a smooth curve from their tips to the portion where 
they are connected to the cylindrical portion 30. Aper- 
tures 31 d and 32d are provided in outward portions of 
both the two connection portions 31a and 31b and the 
iwo arm portions 31b and 32b, and the first and second 
cover member 31 c and 32c close the apertures 31 d and 
32d from outside. An accommodation space 48 is 
formed between the first cover member 31c, the first 
connection portion 31a and the first arm portion 31b. 
[0031 J A first bail support member 40 is mounted piv- 
otably to an outer side of the first rotor arm 31b. As 
shown in Fig. 4, the first amn portion 31b is provided with 
a long hole 36 and a mounting hole 37 for mounting the 
bail tripping mechanism 18, and with a threaded boss 
portion 38 for mounting the first bail su pport member 40. 
[0032] The second bail support member 42 is mount- 
ed pivotably to the inner tip of the second rotor ann 32b. 
[0033] The first bail support member 40 is attached 
with an threaded attachment pin 39 to the first rotor amn 
31b at the front end of the first rotor arm 31b. The at- 
tachment pin 39 is made of a bolt with a hexagonal hole 
and smooth edges, such that the fishing line does not 
get caught at its screw head. 

[0034]. As shown in Rg. 3, a line roller 41 for guiding 
fishing line to the spool 4, and a fixed shaft cover 47 are 
fixed to the front of the first bail support member 40, with 
the line roller 41 being arranged between the first bail 
support member 40 and the fixed shaft cover 47. The 
line roller 41 is mounted rotatively to the front end of the 
first bail support member 40. The fixed shaft cover 47 is 
shaped like a defonned cone with a sharpened tip. A 
bail 43, made by bending a wire Into U-shape, is fixed 
between the tip of the fixed shaft cover 47 and the sec- 
ond bail support member 42. The first and second bail 
support members 40 and 42, the line roller 41 , the bail 
43, and the fixed shaft cover 47 constitute the bail arm 
1 7, which guides the fishing line to the spool 4. The bail 
arm 17 can be pivoted between a line-winding position 
shown in Fig. 3A and, tripping it over from the line-wind- 
ing position, a line-releasing position shown in Fig. 3B. 

Bail Tripping Mechanism Configuration 

[0035] The bail tripping mechanism 18 is disposed in 
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the accommodation space 48. When the rotor 3 is rotat- 
ed, the ball tripping mechanism 1 8 restores the bail arm 
17 from the line-release position to the line-guiding po- 
sition . At the same time, the bait tripping mechanism 1 8 
5 retains the bail arm 17 as it is in either posture. 

[0036] As shown in Figs. 3 to 6, the bail tripping mech- 
anism 18 includes a toggle spring mechanism 50, a 
shifting member 51, and a switching member 52. The 
toggle spring mechanism 50 is disposed within the ac- 

10 commodation space 48 and mounted pivotably to the 
first ann portion 31 b. The shifting member 51 is also dis- 
posed in the accommodation space 48 and can be shift- 
ed back and forth. The switching member 52 is mounted 
detachably on the flange portion 2d, such that it can con- 
's tact the shifting member 51 . 

[0037] As shown in Fig. 3, the toggle spring mecha- 
nism 50 is arranged inside the first rotor arm 3 1 , and can 
assume a first position, in which the bail arm 1 7 is in 
line-winding position, and a second position, in which 

20 the bail arm 17 is in line-releasing position. The toggle 
spring mechanism 50 serves as a mechanism for hold- 
ing the bail arm 17 in line-winding position or in line-re- 
leasing position. The toggle spring mechanism 50 in- 
cludes a rod 55, a guide member 56, and a coil spring 

25 57. One end of the rod 55 is interiocked with the first bail 
support member 40, and the other end extends along 
the first arm portion 31b. The rod 55 is fitted allowing it 
to advance/retreat into the guide member 56, the mid- 
portion of which meanwhile is pivotably attached to the 

30 first ann portion 31b. The coil spring 57 urges the rod 
55 advancing outward the guide member 56. 
[0038] As shown in Fig. 4, the front end portion 55a 
of the rod 55 is bent towards the outer peripheral side, 
and is engaged with an engagement hole 40a formed in 

35 the first bail support member 40. A spring-interlocking 
protrusion 55b is formed circumferentially on the rod 55. 
[0039] The guide member 56 is a polygonal tube pro- 
vided with a bottom and open to the front. At a center 
portion in axial direction, the guide member 56 is p^o- 

40 vided with a protruding pivot shaft 56a engaging the 
mounting hole 37. The pivot shaft 56a is oriented in ra- 
dial direction of the rotor 3 and the guide member 56 is 
attached to the first rotor arm 31 , pivotably around the 
pivot shaft 56a, 

45 [0040] The toggle spring mechanism 50 is arranged 
such that the locations at which the rod 55 is engaged 
with the first bail support member 40 in the line-winding 
position and the line-releasing position are located away 
from the line connecting the axis of the pivot shaft 56a 

so with the pivot axis of the first ball support member 40. 
Thus, the toggle spring mechanism 50 can toggle the 
bail arm 1 7 between these two positions, and is able to 
provide a bias for keeping both positions. 
[0041] The shifting member 51 Is a wire made of met- 

55 al, such as stainless steel, and its two ends are bent to 
90* angles pointing into different directions. The shifting 
member 51 , can be shifted in the first arm portion 31b 
- substantially horizontally between a distal position 
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shown in Fig. 3A and a contact position shown in Fig. 
3B. As shown in Figs. 3 to 6, the front end portion 51a 
of the shifting member 51 is bent to the outside and en- 
gaged with the engagement hole 40b formed in the first 
bail support member 40. The middle portion 51b ex- 
tends along the first arm portion 31b, inward in radial 
direction with respect to the rod 55. The rear end portion 
51c of the shifting member 51 is bent to the inside, and 
then further towards the center (rotation axis) of the rotor 
3. Bending the rear end portion 51 c like this towards the 
center of the rotor3, the transmission of power becomes 
smoother, when the switching member 51 contacts and 
presses against it. The rear end portion 51c reaches 
through the long hole 36 to a position on the inside 
where it overlaps slightly with the front surface of a brak- 
ing member 65 mounted to the base of the cylindrical 
portion 2e. The end surface of the rear end portion 51c 
is slightly rounded. The width of the long hole 36 is 
roughly the same as the diameter of the shifting member 
51 . Therefore, the shifting member 51 shifts back and 
forth along the slot 36 In cooperation with pivoting of the 
bail arm 1 7. 

[0042] When the bait ann 17 Is in the line-releasing 
posture, the interiocking end of the shifting member 51 
Is positioned further line-winding posture-ward than a 
line segment joining the rear end portion 51c and the 
pivot center of the bail amn 1 7. That is, the shifting mem- 
ber 51 is arranged such that in both the retreat position 
and the contact position, the location where it interlocks 
with the first bail support member 40 is present In the 
same bearing from aline segment joining the axis of the 
rear end portion 51c (Fig. 38) when in the contact posi- 
tion and the pivot axis of the first bail support member 
40. Thus, when the rear end portion 51c of the shifting 
member 51 is pressed by the switching member 52, the 
first ball support member 40 Is brought back Into the line- 
winding posture. When in the contact position, the end 
face of the rear portion 51c, depth-ward from the front- 
end face of the braking member 65 digs inward into it 
somewhat from its circumferential face. Therefore, even 
when the amount by which the shifting member 5 1 shifts 
slightly fluctuates, the same braking force is always 
gained. 

[0043] The purpose of the braking member 65 is to 
brake the rotation of the rotor 3 when the bail arm 1 7 Is 
in the line-releasing position. The braking member 65 is 
an elastic ring with rectangular cross section made of a 
synthetic rubber, such as styrene-butadiene rubber 
(SBR), acrylonitrlle-butadiene rubber, butadiene rubber, 
isoprene rubber, chloroprene rubber, silicone rubber or 
urethane rubber. The outer peripheral surface of the 
braking member 65 is provided with an even peripheral 
braking surface 65a, except at the portion evading the 
switching member 52. The braking member 65 is mount- 
ed at the base of the cylindrical portion 2e with the D- 
shaped cross section. The peripheral surface of the cy- 
lindrical member 2e is provided with an annular protru- 
sion 2f , at a certain distance from the flange portion 2d, 
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and the braking member 65 is disposed between the 
flange portion 2d and the annular protrusion 2f . contact- 
ing both. 

[0044] The switching member 52 is made of a syn- 
5 thetic resin, such as nylon 66 or polyacetal, and, as 
shown in Figs. 5 and 6, it is mounted detachably on the 
flange 2d at the portion where the reel body 2a and the 
lid member 2b can be taken apart. The portion where 
the reel body 2a and the lid member 2b can be taken 
^0 apart Is provided with a rectangular cut-out 53. The 
switching member 52 includes a cam portion 60 having 
an incline surface 60a, and a neck portion 61 and a brim 
portion 62, fomned in one piece with the cam portion 60. 
The incline surface 60a is an oblique face whose down- 
^5 stream side in the fishing line take-up direction of the 
rotor 3 (indicated by the arrow in Fig. 6) protrudes for- 
ward toward the rotor 3 more than the upstream side. 
The size of the neck portion 61 is such that the neck 
portion can be fitted into the cut-out 53. and the gap be- 

2^ tween the cam portion 60 and the brim portion 62 is ap- 
proximately the same as the wall thickness of the flange 
portion 2d. The brim portion 62 has a larger cross-sec- 
tion than the neck portion 61, and contacts the back of 
the flange portion 2d. 

25 [0045] When the lid member 2b is attached to the reel 
body 2a, the switching member 52 can be fixed to the 
reel body 2a simply by fitting the neck portion 61 into the 
cut-out 53 on the side of the reel body 2a and fastening 
the lid 2b on the reel body 2a with screws. Thus, the 

30 switching member 52 can be fastened in a straightfor- 
ward manner without other parts for fastening the 
switching member 52. Furthermore, even though the 
reel body 2 is made of a magnesium alloy susceptible 
to corrosion, the switching member 52 contacting the 

55 shifting member 51 is provided separately from the reel 
body 2, so that the reel body 2 is not damaged when the 
bail amn 1 7 is tripped over Therefore, corrosion due to 
such damage can be prevented. Furthermore, the 
switching member 52 mounted on the reel body 2 is^ 

"^0 made of an insulating synthetic resin, so that the reel 
body 2 is not subject to galvanic corrosion even though 
the switching member 52 contacts the reel body 2. 
[0046] The toggle spring mechanism 50 thus config- 
ured is capable of assuming a first position shown in Fig. 

^5 3A and a second position shown In Fig. 3B. The first 
position corresponds to the line-winding posture of the 
bail arm 1 7, and the second position corresponds to the 
line-releasing posture of the bail arm 17. Furthennore, 
the shifting member 51 , Its rear end portion 51c guided 

5^ by the slot 36, reciprocates into the retreat position 
shown in Fig. 3A and into the contact position shown in 
Fig. 3B. The retreat position corresponds to the line- 
winding posture, whereas the contact position corre- 
sponds to the line-releasing posture. In the contact po- 

55 sition, the end face of the rear end portion 51c of the 
shifting member 51 contacts the braking surface 65a 
such that it is slightly compressed depth-ward from the 
front-end face of the braking member 65. Therefore, 
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even if the shifting position, i.e. the contact position, of 
the shifting mennber 51 fluctuates in the axial direction 
the braking force does not fluctuate. Further in the con- 
tact position, when the rotor 3 is rotated in the direction 
taking up line, the peripheral surface of the rear end por- 
tion 51c of the shifting member 51 contacts the incline 
surface 60a of the switching nnember 52, and the shifting 
mennber 51 is pressed forward, toward the retreat posi- 
tion. 

[0047] As shown in Fig. 2, a reverse rotation check 
mechanism 70 for blocking and releasing reverse rota- 
tion of the rotor 3 is provided inside the cylindrical por- 
tion 30 of the rotor 3. This reverse rotation check mech- 
anism 70 has a roller-type one-way clutch 51 and blocks 
or releases the reverse rotation of rotor 3 by switching 
the one-way clutch 51 between an operating state and 
a non-operating state. 

[0048] The spool 4 Is arranged between the first rotor 
arm 31 and the second rotor arm 32 of the rotor 3, and 
is disposed at the front end of the spool shaft 15 with 
the drag mechanism 71 interposed between the spool 
shaft 15 and the spool 4. The spool 4 includes a bobbin 
trunk portion 4a for winding fishing line around its cir- 
cumference, a skirt portion 4b formed in one piece with 
the rear of the bobbin trunk portion 4a, and a flange por- 
tion 4c fonned in one piece with the front of the bobbin 
trunk portion 4a. 

Reei Function and Operation 

[0049] When casting, the reverse rotation check 
mechanism 70 blocks reverse rotation of the rotor 3, and 
the bail arm 17 trips into line-releasing position. Tripping 
the bail arm 17 into the line-releasing position causes 
the first bail support member 40 and the second bail sup- 
port member 42 to tumble over backwards, so that the 
ball tripping mechanism 18 assumes the second posi- 
tion shown in Fig. 3B. When the bail arm 1 7 has tumbled 
into the line-releasing position, fishing line can reeled 
out from easily from the spool 4. 
[0050] When pivoting from this line-winding position 
to the line-releasing position, the rotation of the first bail 
support member 40 causes the rod 55 in the toggle 
spring mechanism 50 to pivot in anti-clockwise direction 
in Fig. 3A while retreating gradually, thereby assuming 
the second position shown in Fig. 3B. In this situation, 
the rod 55 retreats until it crosses the dead point. When 
crossing the dead point, the spring force of the coil 
spring 57 pushes the rod 55 out, whereby the bail amn 
1 7 switches to the line-releasing position, which is held 
by the spring force. 

[0051 ] As the bail arm 1 7 pivots into the line-releasing 
position, the shifting member 51 shifts from the distal 
position to the contact position, and the end surface of 
the rear end portion 51c of the shifting member 51 elas- 
tically contacts the braking surface 65a of the braking 
member 65, slightly indenting it. This brakes the rotor 3 
and holds its rotational orientation, in this situation, the 



end surface of the rear end portion 51c of the shifting 
member 51 elastically contacts the braking surface 65a 
of the braking member 65, slightly indenting it, so that 
even when the contact position of the shifting member 

5 51 is displaced in axial direction, the shifting member 51 
still remains In a contact position, and the braking force 
stays the same. The shifting member 51 elastically con- 
tacts the braking member 65 and brakes the rotor 3 only 
by friction, so that the rotational orientation of the rotor 

10 3 can be easily adjusted by turning it by hand or with the 
handle 1 . This means, the rotational orientation is main- 
tained by the frictional force braking the rotor 3, so that 
the rotor 3 does not rotate when the bail amrj 1 7 is in the 
line-releasing position. This counters the problem that 

15 the rotor 3 suddenly starts to rotate when casting or 
feathering. Also, since the rotor 3 is braked by friction 
only, it Is easy to adjust its rotational orientation by ap- 
plying a force to the rotor 3. 

[0052] In this situation, the fishing rod is cast while 
20 holding fishing line with the index finger of the hand with 
which the fishing rod is held. Thus, fishing line is re- 
leased with high momentum due to the weight of the 
tackle. 

[0053] After the casting, when the handle 1 is turned, 
25 for example with the left hand, in the direction taking up 
line while the bail arm 17 is still in the line-releasing po- 
sition, the rotor driving mechanism 5 rotates the rotor 3 
in the direction taking up line. When the rotor 3 rotates 
in the direction taking up line, the bail tripping mecha- 
30 nism 18 restores the bail arm 17 into the line-winding 
position. 

[0054] To be more specific, in Figs. 5 and 6, the shift- 
ing member 51 turns clockwise (in arrow direction) to- 
gether with the rotor 3. The peripheral surface of the rear 

35 end portion 51c of the shifting member 51 abuts against 
the oblique surface 60a of the switching member 52 
fixed to the reel body 2. Th is pushes the shifting member 
51 fonward, switching it to the distal position indicated 
by the phantom line in Fig. 6, and pivoting the first bail 

40 support member 40 into the line-winding position. Thus, 
the guide member 56 of the toggle spring mechanism 
50 pivots from the second position shown in Fig. SB to- 
ward the first position shown in Fig. 3A, Then, as the 
dead point Is crossed, the spring force of the coil spring 

^5 57 pushes the rod 55 out, switching the bail amn 17 to 
the line-guiding position, and this position is held by the 
spring force. When the bail arm 1 7 is restored to the line- 
guiding position, the first bail support member 40 and 
the second bail support member 42 both point to the 

50 front, as shown in Figs. 1 and 2. When the bail amn 17 
has returned to the line-guiding position, the fishing line 
is guided to the spool 4 by the bail arm 17, and wound 
around the spool 4. 

55 
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Other Embodiments 

[0055] 

(a) In the preceding embodiment, the toggle spring 
mechanism 50 was made of a rod 55, a guide mem- 
ber 56, and a coil spring 57, but as shown in Fig. 7A 
and 7B, it is also possible to use a toggle spring 
mechanism 80 made of a rod 81 and a coil spring 
82 only. 

The front end of the rod 81 of the toggle spring 
mechanism 80 is engaged with the first bail support 
member 40, and its rear end is slightly curved. The 
rod 81 is provided with a spring engaging portion 
81 a engaging with a front end of the coil spring 82. 
The coil spring 82 contacts a guiding portion 83 
formed in the arm portion 31 a, by which it is guided. 
Thus, the present invention can also be applied to 
a bail tripping mechanisnn with a toggle spring 
mechanism 80 of this configuration. 

(b) In the above-described embodiment, the brak- 
ing member was made of synthetic rubber, but as 
long as it is elastic, it can also be made of metal, 
synthetic resin, wood (e.g. cork) or leather. 

(c) In the above-described embodiment, the shifting 
member 51 was made of a metal wire, but the shift- 
ing member is not limited to this, and any configu- 
ration is suitable, as long as its rear end portion can 
shift back and forth and contact the braking surface 
of the braking member. 

(d) In the above-described embodiment, the bail 
tripping mechanism 1 8 was disposed on the side of 
the first rotor arm 31 , but it can also be disposed on 
the side of the second rotor arm 32. 

(e) In the above-described embodiment, the oblique 
surface 60a of the switching member 52 is config- 
ured such that the leading side of the oblique sur- 
face 60a (with respect to a rotation of the rotor 3 In 
the direction taking up fishing line) protrudes further 
towards the rotor 3 than the trailing side, but as 
shown in Figs. 8 and 9, it is also possible to provide, 
in addition to the oblique surface 60a, an oblique 
surface 60b, in which the leading side of the oblique 
surface 60a (with respect to a rotation of the rotor 
3 in the direction taking up fishing line) protrudes 
less towards the rotor 3 than the trailing side. Fonm- 
ing such an additional oblique surface 60b, the 
switching member is provided with two oblique sur- 
faces arranged at an angle. As a result, when the 
rotor 3 is forced to rotate In reverse (i.e. the direction 
rolling off line) with the bail arm 1 7 in the line-releas- 
ing position, and the shifting member 51 contacts 
the switching member 52, the shifting member 51 
of the bail tripping mechanism 1 8 is guided smooth- 
ly by the oblique surface 60b of the switching mem- 
ber 52, and is less easily damaged. Such a switch- 
ing member 52 having two oblique surfaces 60a and 
60b can be applied not only to a switching member 



formed in one piece with the reel body 2, but also 
to a bail tripping mechanism not having a braking 
member. 

(f) In the above-described embodiment, the rear 
5 end portion 51 c of the shifting member 51 is guided 

in horizontal direction by the long hole 36, but it is 
also possible to arrange the long hole 36 not in com- 
pletely horizontal direction, but at an angle, so that 
the rear end portion 51c is guided diagonally. If the 

'0 rear end portion 51c is guided diagonally, then in 
the line-releasing position, the rear end portion 51c 
can be pointed toward the center of the rotor 3. If 
the rear end portion 51c points toward the center of 
the rotor 3, the rear end portion 51c does not have 

15 be bent further towards the center of the rotor 3. 

(g) In the above-described embodiment, the tip of 
the rear end portion 51c of the shifting member 51 
is rounded, but it Is also possible to provide the rear 
end portion 51c with a bent tip contacting the brak- 

20 ing surface 65 of the braking member 65. 

[0056] According to the present invention, in the brak- 
ing state, the second end of the shifting member con- 
tacts the braking surface provided on the peripheral sur- 

25 face of a braking member, so that when the position of 
the shifting member shifts (that is, when the second po- 
sition shifts), the second end of the shifting member still 
contacts the braking member Therefore, the rotor can 
be braked gently, regardless of the shifting of the shifting 

30 member. 

[0057] While only selected embodiments have been 
chosen to illustrate the present invention, to those 
skilled in the art it will be apparent from this disclosure 
that various changes and modifications can be made 
35 herein without departing from the scope of the invention 
as defined in the appended claims. Furthermore, the 
foregoing description of the embodiments according to 
the present invention is provided for illustration only, and 
not for the purpose of limiting the invention as defined 
by the appended claims. 



Claims 

45 1. A spinning reel ball tripping device for returning a 
bail arm, fitted for pivoting between line-winding and 
line-releasing postures to a rotor attached relatively 
to a spinning reel reel body, from the line-releasing 
posture to the line-winding posture in cooperation 

50 with rotation of the rotor in its line-winding direction, 
the bail tripping device comprising: 

a shifting mechanism having a shifting member 
(51), a first end (51a) thereof turnably inter- 
55 locked withthe bail amn (17) in a position neigh- 

bouring its pivotal centre, and a second end 
{51c) thereof provided on the rotor (3) for shift- 
ing back and forth in co-operation with pivoting 
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of the bail arm (17) between a first position cor- 
responding to the line-winding posture and a 
second position corresponding to the line-re- 
leasing position, said shifting member second 
end (51c) when in the second position protrud- 
ing toward a front portion of the reel body (2) 
facing the rotor (3) on the reel body; 
a switching member (52) provided on the reel 
body (2) on its front, for contacting, when the 
rotor (3) rotates in its itne-winding direction, 
said shifting member protruding second end 
(51c) shifted into the second position, to shift 
said shifting member (51 ) toward the first posi- 
tion; and a braking member (65) provided on 
the reel body (12) on its front, having a braking 
surface (65a) configured with a flat circumfer- 
ential face on at least a portion of its outer pe- 
riphery, for enabling said shifting member pro- 
truding second end (57c) shifted into the sec- 
ond position to contact said braking surface 
(65a). 
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heading from the protruding portion of the first ob- 
lique surface (60a) towards the downstream side in 
the rotor line-winding rotational direction. 

7. A spinning reel bail tripping device as claimed in any 
preceding claim, wherein said braking member (65) 
is made of a rectangular in section elastic body 
formed substantially into an annulus (2f) on the front 
of the reel body (2), to be contactable with said shift- 
ing member (51). 



15 
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A spinning reel bail tripping device as claimed in 
Claim 1, said shifting member (51) being an ele- 
ment wherein said first end (51a) is bent to parallel 
the bail arm pivotal axis and be oriented adjacent 
its pivotal centre, wherein said second end (51c) is 
bent toward the rotor rotational axis, and therein be- 
tween is disposed paralleling the rotor rotational ax- 
is; wherein 

said first end (51a) is rotativety interlocked 
with the bail amn (17), and said second end (51c) is 
back-and-forth shiftably interlocked with the rotor 
(3). 

A spinning reel bail tripping device as claimed in 
Claim 1 or Claim 2, wherein said shifting member 
second end (51c) is end-face rounded. 

A spinning reel bail tripping device as claimed in any 
preceding claim, wherein said shifting mechanism 
includes a toggle spring mechanism (50), one end 
of which is turnabty interlocked with the bail arm 
(1 7), for toggle-urging the bait ann (1 7) into the line- 
winding position and the line-releasing position. 
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5. A spinning reel bail tripping device as claimed in any 
preceding claim, wherein said switching member 
(52) has a first incline surface (60a) whose down- 
stream side in the rotor line-winding rotational di- 
rection protrudes from the front of the reel body (2) 
towards the rotor (3) more than its upstream side. 



50 



6. A spinning reel bail tripping device as claimed in 
Claim 5, wherein said switching member (52) has a 
second incline surface (60b) formed continuous 
with the protruding portion of the first oblique sur- 
face (60a) and diminishing in protrusion amount 
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